Cessation rates in smokers attending special clinics or their General Practitioners can be increased by transdermal nicotine (TNS). This study assesses the efficacy of TNS as an adjunct to advice and support in helping patients attending hospital with smoking-related diseases to stop smoking. Methods. In a double-blind, placebo-controlled, randomized manner, 234 inpatients and outpatients with smoking-related respiratory or cardiovascular disease, aged 1875 years, who were willing to try to stop smoking, were advised by their hospital doctor to stop smoking. This was reinforced by repeated advice and encouragement from the Smoking Cessation Counsellor initially and at 2, 4, 8 and 12 weeks, supplemented by a 24 h patch in adjusted doses over that period. Those not smoking at 12 weeks were followed up at 26 and 52 weeks. Self-reported complete abstinence from 12 to 52 weeks was validated by expired air carbon monoxide measurement at 12, 26 and 52 weeks. Results. Twenty-four (21%) of 115 TNS patients were verified as non-smokers at 12,26 and 52 weeks and claimed continued abstinence, compared with 17 (14%) of 119 in the placebo (P) group (P=O.15) -5% confidence limits for odds ratio of abstinence on TNS compared to P: 0.83, 3.37. Cessation was related to increasing age (P=O.O2) and lower Fagerstrom score (P=O.O5). Minor skin reactions were more frequent in the TNS group (47% TNS; 34% P), as was nausea (12% TNS; 3% P). Severe skin reactions were rare (5% TNS; 4% P).
Introduction
Transdermal nicotine (TNS) is effective when used in specialized smoking cessation settings (1,2) and in general practice when used as an adjunct to support and counselling (3, 4) . For hospital patients with smoking-related diseases, moderate levels of advice and support, with or without nicotine chewing gum, resulted in 20% sustained cessation at 1 yr (5) which is much better than the success rates when minimal amounts of advice and support were used in similar populations (6,7). In outpatients, Foulds et al. (8) observed 13.7% abstinence at 12 weeks with TNS compared with 10.5"/0 for placebo patches (P=O.15). The present study includes inpatients as well as outpatients and reports cessation at 1 yr. later asked those patients who fitted the inclusion criteria whether they would try to stop smoking. If they agreed, these patients were invited to enter the trial. Written, informed consent was obtained from each participant and the study passed by the local Ethics Committee. Patients were stratified according to their in/out-patient status and outpatients further stratified according to the level of nicotine dependence as measured by the Fagerstrom score (9). Outpatients with a high Fagerstrom Score (3 7) were randomized to 40 cm2 nicotine (TNS) or placebo (P) patches and those who scored < 6 were prescribed a 20 cm* TNS or P patch. Inpatients, already abstinent by virtue of being in a hospital ward, were ran- The 30 cm* transdermal nicotine patch contained 52.5 mg nicotine, delivering 21 mg day-'. The 20 cm* transdermal nicotine patch contained 35 mg nicotine, delivering 14 mg day-'. The 10 cm* transdermal nicotine patch contained 17.5 mg nicotine, delivering 7 mg day -i. Patients in the P group received a transdermal formulation with a very low content of nicotine (13% of the active form), a dose which is conventionally felt to be too low to affect outcome.
Treatment lasted 12 weeks during which period all patients were asked to return to the Outpatient Clinic to see ST-B at 2 weeks, 4 weeks, 8 weeks and 12 weeks, dosage being altered at each visit according to their smoking status ( Fig. 1) . At each return visit, support and encouragement were given to the patient and patient compliance estimated by counting used and unused patches. A direct question about smoking status was asked, and those who claimed not to have smoked at all between visits were classed nonsmokers. Dosage was adjusted accordingly in these patients. Local and systemic tolerability of the patches were assessed by direct questioning. Each visit lasted between 15-30 min. At the 12-week visit, those who said they had not smoked for the previous 48 h and whose statement was verified by a reading of 7 ppm or less on the Bedfont Micro Smokerlyzer carbon monoxide meter were given an appointment for 3 months later (6 months from trial entry). Those claiming continuous abstinence at 6 months and whose statements were validated by measurements of expired air carbon monoxide were asked to return at 12 months and the assessment repeated. Patients who had been classed as smokers at 12 weeks were not followed-up. The planned sample size for the study was 100 patients per treatment group. This was based on 80% power to detect a statistically significant difference at the 5% level, if the absolute difference in cessation rate was 20%.
Comparison of proportions between the two treatment groups was by the Chi-squared test with Yates' correction for continuity. In order to investigate which variables were predictive of successful smoking cessation and to adjust for imbalances between treatment groups after randomization, a multiple linear logistic regression was employed.
Results

Two hundred
and thirty-four patients (54% female) entered the study from April to December 1990, 172 (74%) were outpatients (100 with high Fagerstrom score, 72 low) and 62 were inpatients (38 with high Fagerstrom score, 24 low). Mean age was 49 years (range 18-75, SD 13.3). Three out of four patients had respiratory disease. The mean duration of smoking was 3 1 yr (SD 13) in both treatment groups and the patients were equally divided among those smoking 1-15 cigarettes day-', 16-25 cigarettes day ~ ', and more than 25 cigarettes day-', with a slight excess of heavy smokers in the TNS group. Eighty-five percent of the TNS patients had previously attempted to stop smoking, compared to 80% in the P group. There were more females in the TNS group (58%) than the P group (50%) and therefore sex was included in the linear logistic model used for analysis. There were no other important pre-treatment differences between the groups. The sample size was greater than planned because of a faster than expected recruitment rate.
A total of 113 patients (57 TNS, 56P) did not complete 12 weeks in the study, 21 (14 TNS, 7P) because of adverse events, and 92 (43 TNS, 49P) who Where Stratum 1, Outpatient/high dependency; Stratum 2, Outpatient/low dependency; Stratum 3, Inpatient. TNS, transdermal nicotine; P, placebo. failed to attend for follow-up by this stage. Thirtyseven (32%) patients in the TNS group and 30 patients (25%) in the P group were confirmed nonsmokers at the end of 12 weeks (Table 1) . By the end of 1 yr, 24 (21%) patients in the TNS group and 17 (14%) patients in the P group said they had not smoked throughout the period from week 12 to week 52 and had expired air carbon monoxide tests ~7 ppm at 12, 26 and 52 weeks. This difference was not significant at the 5% level. There was no statistically significant interaction between stratum, treatment and outcome (Table 2) .
If the analysis is restricted to those patients who used the patches as instructed, or withdrew due to adverse events or lack of efficacy, the population available falls to 166 patients; 87 TNS and 79P. The verified, sustained abstinence rates then become 22% TNS and 13% P (Logistic regression; P=O.13).
Successful cessation (sustained absence from 12-52 weeks) was significantly related to increasing age (P=O.O2) and to lower Fagerstrom score (P=O.O5) when a stepwise logistic regression was performed. Successful cessation was not related to in-or outpatient status, diagnosis, sex, number or length of time smoked cigarettes, or to previous attempts to stop smoking.
Although more patients in the TNS group complained of itch and/or erythema and/or oedema (Table l) , the frequency of skin reactions severe enough to cause treatment to be discontinued was similar in both groups (5% TNS cf. 4% P). Nausea was reported by 12% TNS vs. 3% P ( Table 1) . The majority of patients who experienced nausea had continued to smoke while using the patches (TNS 12/14; P 3/4).
Discussion
Patients who continue to smoke when suffering from smoking-related diseases severe enough to warrant referral or admission to hospital must be hardcore smokers. Previous studies have demonstrated how few of these patients (l&13%) gave up smoking in response to doctor's advice, even when advice was supplemented by simple support strategies (6, 7). At Llandough Hospital, the 12 months' success rate for advice and support supplemented by either nicotine gum or placebo gum was 20% (5). At Sahlgrens Hospital in Sweden, more intensive support combined with nicotine chewing gum improved the cessation rate to 29% and was superior to placebo (16% cessation) in a group of whom two-thirds were patients and the remainder were self-referred smokers (10). In the present study, nicotine patches used together with support have produced results in the same range, with a suggestion of superiority over placebo patches (21% cf. 14%, P=O.15). Increasing age was again found to be a predictor of success, as was a low nicotine dependency score, but male sex and cardiovascular disease, predictors in previous studies (6,7), were not so in this study. However, a trend was present for male sex and cardiovascular disease, and the lack of significance may be due to inadequate power.
The results at 12 weeks were twice as good for TNS and placebo compared with those of Foulds et al. (8) . The differences may be related to the natures of the populations studied and to the counselling. It would be interesting to know the success rates at 1 yr in Foulds et al.'s study, as it would in the study by DeBusk et al. (12) which reported 70% cessation at 2 months in patients admitted to hospital with myocardial infarction.
The relatively high rates of skin reactions in both groups indicate that there is much scope to improve the patch constituents in contact with the skin, although it is likely that TNS will still be more irritant than placebo (3,ll). More of the patients in the present study experienced nausea than in the other two studies in general practice (3,11), perhaps because the present study used higher doses for some patients. In contrast to those studies, the patients in the present study rarely mentioned sleep disturbance.
The 50% increase in success rate of TNS relative to placebo (7% absolute increase) may or may not have been a chance finding. A further study large enough to answer this question should be conducted and should also, ideally, include a third group receiving support and advice without patches. 
